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The invention discloses the use in and for the preparation of cosmetic and dermatological composition of one copolymer

obtainable by the copolymerisation of a mixture of monomers comprising: (a) 5 to 25 wt.% of at least one elhylenically

unsaturated monomer (A) comprising at least one carboxylic acid function; (b) 3 to 30 wt.% of at least one monomer (B) of

formula (I): H 2C-C(R 1
)-COOR2 in which R, represents a hydrogen atom or a methyl radical; R

2
represents a linear or branched

or cyclic, saturated or unsaturated or aromatic alkyl radical, having 8 to 40 carbon atoms; (c) of at least one monomer (C)

selected from the group constituted by tertio-butyl methacrylate, tertio-butyl acrylate and their mixtures, in a proportion higher

than 50%, such that the polymer glass transition temperature (Tg) is at least 15° C, the weight percentages being computed
with respect to the total amount of monomer used. The invention also concerns the cosmetic and dermatological compositions

used.
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WO 98/00096 PCT/FR97/01165

USE OF ACRYLIC COPOLYMERS IN COSMETICS,

AND COMPOSITIONS USED

The present invention concerns the use of acrylic copolymers in and for the

preparation of cosmetic and dermatological preparations, as well as the

compositions used.

For many cosmetic applications, especially those intended for treating and

caring for the hair, skin, or eyelashes, polymers are used which are capable,

after being applied onto the substrate to be treated and having dried, of forming

a deposit having mechanical properties and adhesion properties. From this

standpoint, polymers which can easily be eliminated when acted upon by an

aqueous solution of surfactants are desirable. Concurrently, it is desirable to

obtain a film-forming deposit which can resist ambient moisture, in particular

a deposit which is non-hygroscopic to the touch, which resists rain (hair or skin

applications), or which resists tear fluid (mascaras). Also desirable is a

film-forming deposit for imparting cosmetic properties such as softness to the

touch, which are generally conferred by hydrophobic substances in cosmetics.

Another problem relating to deposited polymers arises in the field of hair care,

in particular in the context of products for holding or setting the hair.

Specifically, it is often difficult to adapt the properties of the polymer that is to

be deposited to yield simultaneously good setting of the hairdo, good holding

of that set, and easy elimination by combing or brushing.

It is known to use acrylic copolymers in cosmetic compositions. For example,

JP patent application A-87-1 67307 describes a hair styling polymer obtained

by copolymerization of the monomer mixture comprising:
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(i) 10 to 50% by weight unsaturated carboxylic acids;

(ii) 10 to 70% by weight esters of acrylic acid and/or of methacrylic acid;

(iii) 0 to 50% vinyl monomers.

With this polymer, it is possible to impart good smoothness to the hair while

maintaining a good feel. The presence of the fatty chain in the polymer,

however, contributed by the acrylic acid and/or methacrylic acid esters, makes

it difficult to eliminate the polymer that has set onto the hair.

Also disclosed, by JP application A-08092046, is a cosmetic hair-care

composition containing a copolymer comprising 6 to 35% by weight

(meth)acrylic acid or itaconic acid, 1 5 to 50% by weight C 10 through C 18 alkyl

(meth)acrylate, 15 to 50% by weight C 4 through C 8 alkyl (meth)acrylate, and

0 to 25% of a vinyl-type, in particular acrylamide, monomer. These polymers

are difficult to use in compositions comprising an alcohol medium, however,

those compositions being particularly advantageous because of their reduced

drying time.

One of the purposes of the present invention is thus to use, in cosmetic or

dermatological compositions, acrylic polymers which have satisfactory adhesion

and mechanical properties and film-forming properties, which can easily be

eliminated when acted upon by an aqueous solution of surfactants, and which

can easily be incorporated into compositions comprising at least an alcohol

medium. In addition, a goal of the invention is to use film-forming polymers

which afford good cosmetic properties before and after elimination of the

composition.

Another purpose of the invention is to use, in and for the preparation of hair

styling compositions, polymers which have both substantial setting

characteristics which readily withstand weak stresses, and good rigidity, and

are then eliminated very easily by shampooing, brushing, or combing, while
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affording good cosmetic properties such as softness to the touch. In particular,

one of the purposes of the invention is to propose the use of polymers which

are easy to utilize in hair-care compositions comprising an alcohol medium to

allow rapid drying of the composition, said composition having good fixing

ability without tackiness.

The Applicant has discovered, surprisingly, that these purposes could be

achieved by using particular acrylic copolymers in and for the preparation of

cosmetic or dermatological preparations.

The object of the present invention is the use, in and for the preparation of

cosmetic or dermatological compositions, of a copolymer capable of being

produced by copolymerization of a mixture of monomers comprising:

(a) 5 to 25% by weight of at least one ethylene-unsaturated monomer (A)

having at least one carboxylic acid group;

(b) 3 to 30% by weight of at least one monomer (B) having the formula (I):

in which

- designates a hydrogen atom or a methyl radical; and

- R2 designates a linear, branched or cyclic, saturated, unsaturated or aromatic

alkyl radical having 8 to 40 carbon atoms;

(c) at least one monomer (C) selected from the group constituted by tert-butyl

methacrylate, tert-butyl acrylate, and their mixtures, in a proportion at least

greater than 50% by weight, such that the glass transition temperature (Tg) of

the polymer is greater than or equal to 15°C;

the percentages by weight being calculated in terms of the total quantity of

monomers used.

H 2C = C(R,)-COOR2 (I)

The present invention also concerns cosmetic or dermatological compositions

containing, in a cosmetically or dermatologically acceptable medium, at least

one copolymer produced by copolymerization of:



WO 98/00096 PCT/FR97/01165

4

(a) 5 to 25% by weight of at least one ethylene-unsaturated monomer (A)

having at least one carboxylic acid group;

(b) 3 to 30% by weight of at least one monomer (B) having the formula (I):

in which

- Rt designates a hydrogen atom or a methyl radical; and

- R2 designates a linear, branched or cyclic, saturated, unsaturated or aromatic

alkyl radical having 8 to 40 carbon atoms;

(c) at least one monomer (C) selected from the group constituted by tert-butyl

methacrylate, tert-butyl acrylate, and their mixtures, in a proportion at least

greater than 50% by weight, such that the glass transition temperature (Tg) of

the polymer is greater than or equal to 15°C;

the percentages by weight being calculated in terms of the total quantity of

monomers used.

It has been found that the copolymer used according to the invention for

hair-care compositions yields very good cosmetic properties, in particular a good

feel and good elimination by either brushing or shampooing. In particular, after

application of the composition, the hair exhibits a pleasant feel without creating

a "board-like" effect, i.e. without imparting excessive stiffness to the hair. The

composition thus exhibits good fixing ability, and after application to the hair,

the resulting film has practically no tackiness. The copolymer according to the

invention is moreover compatible with alcohol media and can thus easily be

utilized in a composition having a reduced drying time.

Other objects will be apparent from the description and the examples below.

H 2C = C(R
1
)-COOR

2 (I)

Preferably:

- the concentration of monomer (A) is 6 to 20% by weight, and more

preferably 6 to 15% by weight;
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- the concentration of monomer (B) is 5 to 25% by weight, and more

preferably 13 to 22% by weight;

- the concentration of monomer (C) is 55 to 80% by weight, and more

preferably 60 to 70% by weight.

The monomers (A) used to prepare the polymers according to the invention are

selected, for example, from the group constituted by: the ethylene-unsaturated

carboxylic monoacids such as acrylic acid, methacrylic acid, and crotonic acid;

the ethylene-unsaturated carboxylic diacids such as maleic acid, fumaric acid,

itaconic acid, and their monoester or monoamide derivatives having one - C4

alkyl group; [and] allyloxyacetic acid. Acrylic acid, methacrylic acid, and

mixtures thereof are more particularly used.

In the monomers (B), R2 is preferably a linear or branched saturated alkyl radical

having 8 to 40 carbon atoms, and preferably 8 to 30 carbon atoms. It can, in

particular, be a radical corresponding to the Guerbet alcohols of the formula

-CH 2-CH(R3)(R4 ), in which R3 and R4 , identical or different, designate a linear or

branched saturated alkyl radical, the total number of carbon atoms of R 3 and R4

ranging from 6 to 38, and preferably from 6 to 28.

Advantageously, R2 is selected from the group formed by lauryl, stearyl, and

ethyl-2 hexyl radicals.

The copolymers used according to the invention preferably consist of a mixture

of monomers (A), (B), and (C) as defined above.

The copolymers according to the invention preferably have an average

molecular weight, measured at the top of the peak by stearic exclusion

chromatography, ranging from 5000 to 2,000,000, and in particular from

20,000 to 1 ,000,000.
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Advantageously, the polymer according to the invention has a glass transition

temperature ranging from 40 °C to 90 °C.

The copolymer according to the invention can be produced by radical

copolymerization of the monomers as defined above.

Radical polymerization can be performed in solution in a solvent common to all

the monomers used and to the polymer produced, or in a mixture of common

solvents. Ethyl acetate or alcohol may be mentioned as solvents. The reaction

is generally performed at a temperature ranging from 30 °C to the boiling

temperature of the solvent used. Polymerization can also be performed in a

heterogeneous medium, in particular in suspension, by precipitation, or in

emulsion.

Radical polymerization can be initiated by a conventional organic initiator, for

example azobis-N-butyronitrile, bis(2-ethylhexyl) peroxydicarbonate, or tert-butyl

peroxy-2-ethylhexanoate.

When polymerization is performed in emulsion, it is also possible to use a

water-soluble thermal initiator such as potassium persulfate, hydrogen peroxide,

or a water-soluble redox system, for example of the persulfate/metabisulfite

type. In addition, stabilization of the emulsion is accomplished in known fashion

by way of a surfactant or a mixture of surfactants, the most commonly used

being sodium lauryl sulfate or the alkyl ethyoxysulfates.

The duration of the polymerization reaction can range, in general, from 4 hours

to 1 8 hours.

Advantageously, the copolymer according to the invention can be partially or

totally neutralized depending on the desired solubility of the polymer in the

composition. The neutralization level can range, in particular, from 30% to

100%. Neutralization can be accomplished using an organic or mineral base.
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Caustic soda or potash may be mentioned as the mineral base. An aminoalcohol

taken from the group constituted by 2-amino-2-methyl-1-propanol (AMP),

triethanolamine, triisopropanolamine (TIPA), monoethanolamine, diethanolamine,

tri[(2-hydroxy)-1-propyl]amine,2-amino-2-methyl-1 ,3-propanediol(AMPD),and

2-amino-2-(hydroxymethyl)-1 ,3-propanediol, may be mentioned as the organic

base.

The compositions according to the invention may also optionally contain a

plasticizing agent to improve the mechanical properties, cosmetic properties,

and adhesion to keratinaceous materials of the film-forming acrylic that is

deposited, after application and drying. The presence of a plasticizing agent is

not mandatory to adjust the fixing ability in hair spray formulations according

to the invention, in contrast to conventional hair spray formulations.

Among the plasticizing agents that can be used according to the invention may

be mentioned:

- the CARBITOLS of the UNION CARBIDE company, specifically CARBITOL or

diethylene glycol ethyl ether, methyl CARBITOL or diethylene glycol methyl

ether, butyl CARBITOL or diethylene glycol butyl ether, or hexyl CARBITOL

or diethylene glycol hexyl ether;

- the CELLOSOLVES of the UNION CARBIDE company, specifically

CELLOSOLVE or ethylene glycol ethyl ether, butyl CELLOSOLVE or ethylene

glycol butyl ether, hexyl CELLOSOLVE or ethylene glycol hexyl ether;

- the derivatives of propylene glycol, and in particular propylene glycol phenyl

ether, propylene glycol diacetate, dipropylene glycol butyl ether, tripropylene

glycol butyl ether, as well as the DOWANOLS of the DOW CHEMICAL

company, specifically DOWANOL PM or propylene glycol methyl ether,

DOWANOL DPM or dipropylene glycol methyl ether, and DOWANOL TPM or

tripropylene glycol methyl ether.
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The following may also be mentioned:

- diethylene glycol methyl ether or DOWANOL DM of the DOW CHEMICAL

company;

- ethoxylated castor oil with 40 moles of ethylene oxide, such as that sold by

the RHONE POULENC company under the name "MULGOFEN LE-719";

- benzyl alcohol;

- the triethyl citrate sold by the PFIZER company under the name ;

- 1 ,3-butylene glycol;

- diethyl, dibutyl, and diisopropyl phthalates and adipates;

- diethyl and dibutyl tartrates;

- diethyl-, dibutyl-, and diethyl-2-hexyl phosphates; and

- glycerol esters such as glycerol diacetate (diacetin) and glycerol triacetate

(triacetin).

The plasticizers are selected more particularly from among those which are

hydrophilic or water-soluble.

The plasticizing agent is present in a proportion ranging, preferably, from 0 to

20% by weight in terms of the weight of the film-forming polymer. This

proportion varies depending on the application being considered.

The cosmetic and dermatological compositions according to the invention thus

contain, in a cosmetically or dermatologically acceptable substrate, the

polymers such as those described above, for applications as varied as those

encountered, for example, in the field of hair care, makeup, or also for skin

care, or any other cosmetic field in which the use of a film-forming substance

is desirable.

The copolymers according to the invention can be used alone as the

film-forming agent or also as an additive to conventional film-forming agents in

and for the preparation of cosmetic or dermatological compositions.



WO 98/00096 w PCT/FR97/01165

9

Among the applications for which the present invention is preferably intended,

the following may be more particularly mentioned:

- The field of hair-care products (for washing, caring for, or beautifying the

hair), in which the compositions according to the invention may occur in the

form of aerosols, mousse, shampoos, after-shampoo preparations, styling or

treating lotions or gels, hair sprays or shaping or waving or setting lotions.

- The field of makeup products, in particular for making up the nails, eyelashes,

or lips, in which the compositions according to the invention may occur in the

form of nail polishes; mascaras or eyeliners; or lipsticks.

- The field of skin-care products (cremes, milks, lotions, masks, serums, solar

products).

The copolymer is present in the cosmetic or dermatological compositions

according to the invention at a concentration ranging generally from 0.1 to

50%, and more preferably from 1 to 30%, by weight in terms of the total

weight of the composition. It varies depending on the cosmetic or

dermatological application being considered.

In the case of hair-care composition, the polymer concentration can range from

0.5 to 25%, and in particular from 1 to 20%, by weight in terms of the total

weight of the composition.

In the case of nail polishes, said proportion ranges generally from 2 to 35% by

weight, and when the copolymer according to the invention is used alone as the

film-forming agent, the concentration is equal to or greater than 30% by weight

in terms of the total weight of the composition.
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In the case of mascaras or eyeliners, the polymer concentration generally

ranges from 1 to 30% by weight in terms of the total weight of the

composition.

In the case of skin-care compositions, the polymer concentration ranges from

0.5 to 20% by weight in terms of the total weight of the composition.

The cosmetically acceptable substrate of the compositions according to the

invention is preferably constituted by water, by one or more cosmetically

acceptable organic solvents, or by a mixture of water and one or more

cosmetically acceptable organic solvents.

Among the organic solvents, the - C4 lower alcohols, such as ethanol, are

more particularly used.

The copolymers according to the invention are dissolved or in dispersion in the

substrate of the compositions according to the invention.

The compositions can also, of course, contain various adjuvants intended to

make them acceptable for a particular cosmetic application.

The compositions according to the invention may contain conventional cosmetic

additives selected from among the fats such as mineral, vegetable, animal, or

synthetic oils; animal, fossil, vegetable, mineral, or synthetic waxes; organic

solvents; thickening agents; softeners; antifoaming agents; moisturizing agents;

humectants; processing agents (anti-slumping, anti-skinning, etc. agents);

antiperspirants; alkalizing agents; UV-A or UV-B or broad-spectrum solar filters;

coloring agents; pigments; perfumes; plasticizers; preservatives; anionic,
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nonionic, or amphoteric organic polymers, that are compatible with the

copolymers according to the invention, and propellants when the compositions

are present in aerosol form.

Those skilled in the art will of course take care to select any complementary

compound or compounds mentioned above in such a way that the

advantageous properties attached intrinsically to the compositions according to

the invention are not, or are not substantially, altered by the additives that are

considered.

Another object of the invention is a method for cosmetic treatment of

keratinaceous materials such as the skin, hair, scalp, eyelashes, eyebrows,

nails, and lips, characterized by consisting in applying onto the latter a

composition such as that defined above.

The examples below serve to illustrate the invention, but are not limiting in

Example 1 : Preparation of a copolymer produced from a mixture constituted

by:

- 15% by weight acrylic acid

- 65% by weight tert-butyl acrylate

- 20% by weight lauryl acrylate

15 g acrylic acid, 65 g tert-butyl acrylate, and 20 g lauryl acrylate were

introduced in succession into a reactor under a flow of nitrogen. 200 g ethyl

acetate, and 2 ml of the tert-butyl peroxy-2-ethylhexanoate initiator sold

under the name "Trigonox 21 S" by the AKZO company, were then added.

Stirring was applied at ambient temperature to produce a homogeneous

mixture. The mixture was then heated for 1 2 hours, with reflux of the ethyl

nature.

EXAMPLES 1 THROUGH 5 - PREPARATION
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acetate, to achieve polymerization. The reaction medium was then diluted by

adding 100 g ethyl acetate, and was then cooled to ambient temperature.

The reaction solution was purified by precipitation in 8 liters of petroleum ether.

The precipitated polymer that was obtained was dried in an oven. Ninety-one

grams of polymer was obtained, having the following characteristics:

Acid index: 137.5

The molecular weight was characterized by steric exclusion chromatography on

a microstyragel column eluted with tetrahydrofuran. The results are expressed

with reference to a polystyrene control.

The polymer obtained yielded a principal peak corresponding to a molecular

weight of 322,000, and a shoulder toward high molecular weights

corresponding to a molecular weight of 1,308,000.

Example 2 : Preparation of a copolymer produced from a mixture constituted

- 15% by weight acrylic acid

- 70% by weight tert-butyl acrylate

- 15% by weight stearyl methacrylate

The polymer was prepared under the same operating conditions as for

Example 1

.

90 g of polymer was obtained, having the following characteristics:

Acid index: 1 30

Tg - 53°C

Molecular weight: - Principal peak: MW = 182,000

- Shoulder: 1,030,000

Tg = 44°

C

by:

Example 3 : Preparation of a copolymer produced from a mixture constituted

by:
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- 1 5% by weight acrylic acid

- 70% by weight tert-butyl acrylate

- 1 5% by weight stearyl acrylate

The polymer was prepared under the same operating conditions as for

Example 1

.

90 g of polymer was obtained, having the following characteristics:

Acid index: 1 29

Tg = 52°C

Molecular weight: - Principal peak: MW = 160,000; no shoulder

Example 4 : Preparation of a copolymer produced from a mixture constituted

by:

- 15% by weight acrylic acid

- 65% by weight tert-butyl acrylate

- 20% by weight lauryl acrylate

The polymer was prepared under the same operating conditions as for

Example 1, replacing the ethyl acetate with ethanol.

80 g of polymer was obtained, having the following characteristics:

Acid index: 139.5

Tg = 44°C

Molecular weight: - Principal peak: MW = 96,000; no shoulder

Example 5 : Preparation of a copolymer produced from a mixture constituted

by:

- 20% by weight acrylic acid

- 60% by weight tert-butyl acrylate

- 20% by weight ethyl-2-hexyl acrylate

The polymer was prepared under the same operating conditions as for

Example 4, using only 1 ml of initiator.
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80 g of polymer was obtained, having the following characteristics:

Acid index: 1 61

Molecular weight: - Principal peak: MW = 113,000; no shoulder

EXAMPLES 6 THROUGH 12 - COMPOSITION

Example 6 : Aerosol hair styling spray

Composition A

- Copolymer of Example 1

- 2-amino-2-methyl-1 -propanol

- Ethanol

2g

q.s. for 100% neutralization

to make 100 g

An aerosol hair spray was prepared by packaging, in a suitable aerosol

container:

Composition A 65 g

Dimethyl ether 35 g

The valve was attached, and the container was hermetically sealed. The

spray applied onto the hair possessed good setting ability and good hold.

The polymer film was easy to eliminate by brushing. The hair exhibited a

good feel, even after brushing.

Example 7 : Aerosol hair styling spray

Composition B

Copolymer of Example 2 2 g

2-amino-2-methyl-1 -propanol q.s. for 100% neutralization

Ethanol to make 100 g

An aerosol hair spray was prepared by packaging, in a suitable aerosol

container:
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Composition B

Dimethyl ether

65 g

35 g

The valve was attached, and the container was hermetically sealed. The

spray applied onto the hair possessed good setting ability and good hold.

The polymer film was easy to eliminate by brushing. The hair exhibited a

good feel, even after brushing.

Example 8 : Aerosol hair styling spray

Composition C

Copolymer of Example 3 2 g

2-amino-2-methyl-1-propanol q.s. for 100% neutralization

Ethanol to make 100 g

An aerosol hair spray was prepared by packaging, in a suitable aerosol

container:

Composition C 65 g

Dimethyl ether 35 g

The valve was attached, and the container was hermetically sealed. The

spray applied onto the hair possessed good setting ability and good hold.

The polymer film was easy to eliminate by brushing. The hair exhibited a

good feel, even after brushing.

Example 9 : Aerosol hair styling spray

Composition D

Copolymer of Example 5 8.6 g

2-amino-2-methyl-1-propanol q.s. for 50% neutralization

Ethanol to make 100 g
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An aerosol hair spray was prepared by packaging, in a suitable aerosol

container:

The valve was attached, and the container was hermetically sealed. The

spray applied onto the hair possessed good setting ability and good hold,

with no cosmetic shortcomings such as powdering or tackiness. The polymer

film was easy to eliminate by brushing. The hair exhibited a good feel, even

after brushing.

Example 10 : Aerosol hair styling spray

Composition E

Copolymer of Example 4 8.6 g

2-amino-2-methyl-1-propanol q.s. for 50% neutralization

Ethanol to make 100 g

An aerosol hair spray was prepared by packaging, in a suitable aerosol

container:

Composition E 37 g

Dimethyl ether 43 g

Pentane 20 g

The valve was attached, and the container was hermetically sealed. The

spray applied onto the hair possessed good setting ability and good hold,

with no cosmetic shortcomings such as powdering or tackiness. The polymer

film was easy to eliminate by brushing. The hair exhibited a good feel, even

after brushing.

Composition D

Dimethyl ether

37 g

43 g

20 gPentane
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1

: Mascara

1) Preparation of an aqueous dispersion of the polymer of Example 4:

30 g of the polymer of Example 4 was added to a solution of 90 g methyl

ethyl ketone and 1.76 g 2-amino-2-methyl-1-propanol (quantity

corresponding to 30% neutralization based on the acid index).

After stirring at ambient temperature for 30 minutes, the polymer had

completely dissolved.

An aqueous phase consisting of 120 g deionized water was added to the

resulting organic phase, while stirring with an Ultra-Turrax disperser at

2000 rpm, to produce the emulsion.

When addition of the aqueous phase was complete, stirring was continued

for 10-15 minutes at ambient temperature, allowing a translucent and stable

emulsion to be obtained.

Concentration was then performed using a rotary evaporator under partial

vacuum at a temperature less than 50 °C. After elimination of the methyl

ethyl ketone, a stable dispersion was obtained with a polymer concentration

of 20% by weight in terms of the total weight of the composition.

Particle size was measured by quasi-elastic light diffusion using a Coulter M4

instrument, and yielded the following results:

Particle size: 45 nm

Size polydispersity: 0.26
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2) Preparation of the mascara:

Part A

Triethanolamine stearate

Beeswax

Carnauba wax

Paraffin wax

12g

6g

1 g

3.5 g

Part B

10 - Iron oxides 6 g

Part C

Hydroxyethyl cellulose

("Cellosize QP" of Amerchol)

15 - Gum arabic

Keratin hydrolysate

1 g

2g

1.8g

Part D

Aqueous dispersion of the polymer of Example 4 5 g

20 - Preservatives q.s.

Water to make 100 g

This mascara was produced by heating the ingredients of part A to 85 °C,

adding part B to them, and stirring with a turbomixer.

25 The water for preparation was then boiled, the preservatives were added,

and then the ingredients of part C were added at 85 °C.

The resulting aqueous phase was then added to part A while stirring with a

turbomixer, then the aqueous polymer dispersion of part D was added, and

the mixture was stirred with a paddle mixer.

30
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Example 12 : Nail care

A nail care base having the following composition was prepared:

Aqueous dispersion of the polymer of Example 4

(prepared according to Example 11.1) 82.3 g

Water 1 5 g

Glycerol 2 g

Formaldehyde 0.5 g

Hydroxypropyl cellulose 0.2 g

The aqueous dispersion, glycerol, and formaldehyde were mixed, following

by gentle stirring; then the hydroxypropyl cellulose was dispersed in the

resulting solution.

This composition is easy to apply to the nail, and yields a glossy film which

is easily eliminated with water. After several weeks of application, daily

application of this composition onto the nail results in hardening of the nails.
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CLAIMS

1. The use, in and for the preparation of cosmetic or dermatological

compositions, of a copolymer capable of being produced by copolymerization

of a mixture of monomers comprising:

(a) 5 to 25% by weight of at least one ethylene-unsaturated monomer (A)

having at least one carboxylic acid group;

(b) 3 to 30% by weight of at least one monomer (B) having the formula (I):

H 2C = C(R
1
)-COOR2 (I)

in which

Rt designates a hydrogen atom or a methyl radical; and

R 2 designates a linear, branched or cyclic, saturated, unsaturated or

aromatic alkyl radical having 8 to 40 carbon atoms;

(c) at least one monomer (C) selected from the group constituted by tert-butyl

methacrylate, tert-butyl acrylate, and their mixtures, in a proportion at least

greater than 50% by weight, such that the glass transition temperature (Tg) of

the polymer is greater than or equal to 15°C;

the percentages by weight being calculated in terms of the total quantity

of monomers used.

2. The use as defined in Claim 1 , wherein the monomer or monomers (A) are

selected from the group constituted by the ethylene-unsaturated carboxylic

monoacids; the ethylene-unsaturated carboxylic diacids and their monoester or

monoamide derivatives having one - C4 alkyl group; [and] allyloxyacetic acid.

3. The use as defined in one of Claims 1 or 2, wherein the monomer or

monomers (B) [sic] are selected from the group constituted by acrylic acid,

methacrylic acid, or mixtures thereof.
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4. The use as defined in any one of Claims 1 through 3 f wherein R 2 is a linear

or branched saturated alkyl radical having from 8 to 40 carbon atoms.

5. The use as defined in any one of the foregoing claims, wherein the

copolymer comprises 6 to 20% by weight of monomer (A), 5 to 25% by weight

of monomer (B), and 55% to 80% by weight of monomer (C).

6. The use as defined in any one of the foregoing claims, wherein the

copolymer comprises 6 to 15% by weight of monomer (A), 13 to 22% by

weight of monomer (B), and 60 to 70% by weight of monomer (C).

7. The use as defined in any one of the foregoing claims, wherein the polymer

consists of a mixture of the monomers of [sic] monomers (A), (B), and (C).

8. The use as defined in any one of Claims 1 through 7, wherein the

copolymer has a glass transition temperature ranging from 40 °C to 90° C.

9. The use as defined in any one of the foregoing claims, wherein the

copolymers have an average molecular weight, measured at the top of the peak

by stearic exclusion chromatography, ranging from 5000 to 2,000,000.

10. The use as defined in any one of the foregoing claims, wherein the

copolymer is neutralized to a level ranging from 30 to 100% by means of a

base.
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11. A cosmetic or dermatological composition, wherein it contains, in a

cosmetically or dermatologically acceptable medium, at least one copolymer as

defined by any one of Claims 1 through 10.

12. The composition as defined in Claim 11, wherein the copolymer

concentration in the cosmetic or dermatological compositions is generally

between 0.1 and 50%, and preferably between 1 and 30%, in terms of the

total weight of the composition.

1 3. The composition as defined in Claim 1 1 or 1 2, wherein the cosmetically or

dermatologically acceptable substrate is preferably constituted by water, by one

or more cosmetically acceptable organic solvents, or by a mixture of water and

one or more cosmetically or dermatologically acceptable organic solvents.

14. The composition as defined in Claim 13, wherein the cosmetically or

dermatologically acceptable organic solvents are selected from among the

C
1

- C4 lower alcohols.

15. The composition as defined in any one of Claims 1 1 through 14, wherein

the graft copolymer is dissolved or in dispersion in the substrate of the

composition.

16. The composition as defined in any one of Claims 1 1 through 1 5, wherein

it also contains a plasticizing agent.

17. The composition as defined in any one of Claims 1 1 through 16, wherein

it contains conventional cosmetic additives selected from among the fats such

as mineral, vegetable, animal, or synthetic oils; animal, fossil, vegetable,

mineral, or synthetic waxes; organic solvents; thickening agents; softeners;
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antifoaming agents; moisturizing agents; humectants; processing agents;

antiperspirants; alkalizing agents; UV-A or UV-B or broad-spectrum solar filters;

coloring agents; pigments; perfumes; plasticizers; preservatives; anionic,

nonionic, or amphoteric organic polymers, and propellants.

18. The composition as defined in any one of Claims 1 1 through 17, wherein

it is a hair-care composition.

19. The composition as defined in any one of Claims 1 1 through 17, wherein

it is a makeup composition.

20. The composition as defined in any one of Claims 1 1 through 1 7, wherein

it is a skin-care composition.

21. Use of a copolymer as defined in any one of Claims 1 through 10 as a

film-forming agent, or as a film-forming agent additive, in and for the

preparation of a cosmetic or dermatological composition.

22. A method for cosmetic treatment of keratinaceous materials, wherein it

consists in applying onto the latter a composition such as that defined in any

one of Claims 1 1 through 20.
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